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The production of electricity from carbon-based fossil fuels 
releases greenhouse gas emissions. The consumption of 
energy from fossil fuels also releases greenhouse gas emis-

sions. The Trump administration took no actions to promote 
decarbonization of either production or consumption.

Congress may get the bill or similar legislation through during a 
lame duck session before President-Elect Biden and new members 
assume their positions.

Even if legislation isn’t passed in the near term, the proposals 
garnered significant bipartisan buy-in and could offer a good 
framework for implementing a national energy agenda in an 
even more tightly contested government, with a 
larger Republican minority in the House, an even 
narrower Republican majority in the Senate, and a 
Democratic presidential administration.

As the future Biden administration develops its 
agenda with policies like this in mind, many indus-
tries are doing their part to make sure the extraction 
and production of materials needed to accomplish 
development of more resilient and sustainable energy 
infrastructure is done in a responsible manner.

For example, in 2019 Global Copper Alliance 
members founded the Copper Mark, an indepen-
dent assurance framework that encourages copper 
producers to meet and continuously improve on 
international standards for responsible production 
underpinned by the United Nations’ SDGs.

Although efforts like this are international and involve multiple 
stakeholders, a Biden administration vocalizing support for the 
Copper Mark and other systems and standards aimed at improving 
responsible production practices, will be important for driving 
forward the development of reliable and sustainable supply chains 
for the improvements needed to national energy infrastructure.

To adequately address climate change and build up the next 
generation of energy infrastructure to be resilient and sustainable, 
a Biden administration will need to take a multifaceted and 
bipartisan approach that will be palatable for a diverse group 
of environmental, business, and industry interests in a starkly 
divided post-election Congress.

By taking inspiration from previously proposed consensus 
legislation encouraging investment in grid upgrades, energy 
storage, renewables, and establishing a reliable domestic supply 
chain while embracing industry efforts to produce materials 
more responsibly, President Biden’s energy agenda could see 
great success and usher in a prosperous time for the American 
energy sector. m
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Several states pushed hard to decarbonize production by 
shifting toward wind and solar. A few also pushed hard to 
decarbonize consumption via energy efficiency, rooftop pho-
tovoltaics (PVs), electric vehicles, and heat pumps. We expect 
states will continue with these efforts and the Biden-Harris 
administration will take several steps to support them, regardless 
of what happens with Congress.

This article identifies several policies that federal and 
state governments can take to promote decarbonization  
of consumption.

Energy Efficiency
Inefficient electric appliances should be removed from the market 
and natural gas equipment should be replaced with electric 
equipment. Consumers shy away from buying efficient equipment 
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The federal government can refocus R&D away from gas 
toward electric end-use devices. Legislators can revisit regula-
tory policies that impede states’ ability to discount the price of 
electricity, raise the price of natural gas, place a tax on natural gas 
appliances, and modify building codes requiring all new buildings 
to use only electricity to service their critical needs, and ban the 
sale of natural gas furnaces and water heaters.

A new National Uniform Building Code could be developed in 
a partnership between both sides of the aisle requiring windows, 
walls, ceilings, attics, and air ducts to be as efficient as practicable. 
All such measures would lead to lower energy bills for households 
and lower carbon emissions while improving comfort.

In California, home to forty million, the 
Energy Commission has been developing energy 
efficiency standards for appliances and codes for 
buildings since the late seventies. Local govern-
ments enforce these codes and standards. Other 
states could emulate these practices.

While natural gas continues to be the 
popular fuel for space and water heating in 
California, a number of localities have embraced 
policies to encourage builders to switch from 
gas to electric. The cities of San Jose, Menlo 
Park, San Mateo, West Hollywood, and Santa 
Monica, and Marin County all ban or limit the 
use of natural gas in new buildings.

California’s building codes allow local gov-
ernments to adopt restrictive codes that require one or more 
energy measures. In Santa Clara Valley, thirteen communities 
have created a Reach Code mandating the use of electricity in 
place of natural gas whenever practical.

Rooftop Solar Panels (PVs)
PVs can reduce customer bills and lead to fewer carbon emis-
sions. They fit in with the greening of consumer tastes and a 
fundamental desire shared by many consumers to live organically 
and grow their own produce.

Today, there are some two million solar homes in the U.S. 
About half of all solar homes are located in California, which 
is now requiring all new homes to have solar panels on roofs. 

Investment in PVs is driven by many factors and the payback 
period is clearly an important one. Hawaii, with a payback period 
of five years, has the highest percentage of homes with solar of 
twenty-two percent. California, with a payback period of ten 
years, has ten percent and Arizona, with a payback period of 
13.8 years, has seven percent.

California has the greatest technical potential for PVs in the 
U.S. According to the National Renewable Energy Laboratory, 
rooftop solar panels can offset almost seventy-five percent of the 
power consumed in the state. 

because it is more expensive, not readily available, and they often 
don’t know it exists.

The new administration has an opportunity to harmonize 
and strengthen conflicting federal programs aimed at improving 
appliance efficiency and remove other barriers by promulgating 
uniform national building and energy codes, providing tax 
credits, and incentivizing utilities to pursue energy efficiency. 

In the U.S., there are some one hundred and forty million 
households of whom a hundred and twenty million households 
own heating systems. Roughly half of them use natural gas as 
the main heating fuel, with natural gas furnaces being the most 
common main space heating equipment.

Electric heat pumps comprise only ten percent of the heating 
systems in service and seventy-five percent are located in the 
Southeast. While heat pumps provide a great opportunity to 
lower carbon emissions, they are more expensive to purchase 
than a combination of central air conditioning and gas furnaces. 
In regions where electricity is expensive, such as California and 
New England, they can also be more expensive to operate. Their 
performance declines considerably in colder climates.

Heat pumps fare better in other countries. In Japan, heat 
pumps constitute a third of the space-heating stock. The gov-
ernment promotes consumer education and higher product 
quality. Japan has developed a heat pump water heater that uses 
greenhouse gas as a refrigerant. It can deliver five times as much 
energy as a conventional electric-resistance water heater. China 
is vigorously promoting heat pumps through subsidies that can 
reduce up to ninety percent of installation costs in Northern 
provinces, where coal-fired heating is widespread.

States can pass legislation and regulations that incentivize 
electric utilities to offer rebates to lower the purchase price of 
heat pumps. Every year, five to eight million buildings add or 
replace heating equipment. If households install natural gas 
furnaces, their homes will lock in natural gas consumption with 
the accompanying carbon emissions for the next two decades. 
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arising from limited deployment of charging stations, lack of spare 
parts and readily available servicing, and a reluctance to invest in 
a new technology. Furthermore, most EV sales are concentrated 
in a single brand and in a single model within that single brand.

EV prices will fall as battery prices fall, and EV’s may end up 
being cheaper than gasoline-powered cars. Tesla has announced 
its intention to produce an EV priced at twenty-five thousand 
dollars. All major car manufacturers are going to offer EVs. Some 
will only produce EVs after a few years.

In the U.S., there might be ten to thirty million EVs on the 
road by the year 2030. One widely cited projection puts the 
number at nineteen million. Even then, EVs would only represent 
seven percent of vehicles on the road.

To advance EV adoption, California has issued an executive 
order banning the sale of internal combustion engine cars by 2035. 
New Jersey has issued a similar order and other states may follow. 

This is an action that should be undertaken by the federal 
government and paired with a federal program to install EV 
charging stations along interstate highways and at federal offices. 
These charging stations serve to reduce range anxiety. Utilities 
would be a willing partner in this activity. California has approved 
1.6 billion dollars in utility funding for charging infrastructure 
since 2016. New York is targeting 0.9 billion dollars in funding 
through 2025.

EVs will create some challenges for utilities. In a typical 
household, the addition of an EV can add thirty to fifty percent 
to their annual electricity consumption and overload distribution 
transformers, circuits, and feeders. Thus, utilities are beginning 
to offer time-of-use rates to customers with EVs. In Minnesota, 
a pilot has revealed that ninety-eight percent of EV charging was 
being done during the off-peak period.

The next step may be smart charging where the utility is 
able to control when EVs would be charged and thereby avoid 
overloading the distribution system. Some pundits are saying EVs 
will be able to provide power to homes during an outage and 

The corresponding percentage for the New England states is 
forty-five percent. Much of this technical potential is economically 
achievable. In this new administration, the federal government 
should collaborate with state regulatory commissioners and 
legislators to ensure this economic potential is harnessed.

The cost of PVs is declining. Analysts expect the national 
total to rise from two million households to three million in 
2021 and to four million in 2023. But there is room for growth.

Currently, about five percent of solar homes are paired with 
batteries. Batteries allow customers to lower their bills if they are 
mandated to be on a time-of-use rate or on a demand charge, 
as in Arizona and California. They also provide resilience in the 
face of a power outage.

Battery prices are falling. The percentage of 
homes that have paired solar panels with batter-
ies is expected to rise to twenty-five percent by 
2025. Consumers without grid outage worries may 
want to evaluate larger PV systems with batteries 
as annual utility credits may help offset the cost of 
the batteries. 

Consumers who cannot directly benefit from 
PV installations may be able to purchase shares in 
utility-scale solar projects. Unfortunately, the income 
tax credit for PV installations is being phased out. It 
should be restored and extended to include consumer 
investment in utility projects.

Many states are planning to modify their net 
energy metering policies so that solar customers pay 
the full cost of being connected to the grid. Some states have 
already modified their net energy metering policies. Others have 
changed the rates they charge solar customers or approved a grid 
access charge or instituted a minimum bill.

A creative new approach for dealing with the challenges and 
opportunities posed by PVs has been proposed in the Carolinas. 
If approved by state commissions, the utility would move solar 
customers to a time-of-use rate paired with critical-peak pricing 
and a smart thermostat. In return, it would pay them an incentive 
based on the size of solar panels that could amount to twelve to 
eighteen percent of system cost.

EVs
There are less than two million battery–powered electric vehi-
cles EVs on the road today, about half in California. Even in 
California, though, EVs account for less than eight percent of new 
car sales. They remain an esoteric product, the object of much 
curiosity. The total number of passenger cars in the U.S. exceeds 
two hundred and fifty million, so the percentage of EVs in the 
nation as a whole is less than one percent. There is tremendous 
room for growth.

The barriers to EV adoption include higher price, range anxiety 
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National climate policy – at least the mitigation side of the 
policy – wears a partisan hue and the way forward with 
decarbonization will be influenced strongly by the results 

of the presidential and congressional elections. 
For example, the Biden plan envisions carbon net neutrality 

by 2050. In contrast, the urgency and importance of responding 
to the impacts of climate change and extreme weather to critical 
infrastructure assets and services is less politically charged.

Regardless of attribution, there is broad consensus that vul-
nerability to and costs of power grid disruption from storms, 
floods, heatwaves, and fires are high and rising. Adaptation (if 

sell power to the grid during certain times. The latter capability 
might be most appropriate for fleet vehicles rather than domestic 
EVs, which primary purpose is mobility.

Dynamic Pricing
A net zero grid will be more variable and intermittent. The wind 
can stop blowing suddenly and the sky can become occluded, 
creating a shortage of supply. Dynamic pricing – the ability to 
charge for electricity dynamically – can create load flexibility, 
allowing demand and supply to balance in real time.

It is imperative that the federal government set aggressive 
net zero greenhouse gas targets and work to impose those on 
the states. In turn, states must begin moving toward dynamic 
pricing. Some parties will object that consumers will not 
understand rates that vary. However, dynamic pricing is nothing 
new. Telecom companies employed it for decades. In fact, it is 
a routine everyday occurrence.

People encounter dynamic pricing when buying tickets for 
sporting events, operas, plays, cinemas, and flights. They also 
encounter dynamic pricing when booking a hotel room or a 
rental car. The concept is not alien to the American consumer.

There remains a large segment of typical consumers who won’t 
benefit from these developments unless the systems respond 
automatically to changes in electricity prices. To make this 
work seamlessly, a number of firms are racing to automate the 
technologies consumers use in their homes to control battery 
charging and other appliances.

As of this writing, some one hundred million homes have smart 

meters, but only six million are billed on a time-varying rate, and 
most of these rates are static time-of-use rates. Governments can 
play a significant role in promoting dynamic pricing.

A Rewiring America report (www.rewiringamerica.org/
household-savings-report) quantifies the opportunities for decar-
bonizing households and finds it is possible to decarbonize 

sixty-five percent of the economy 
by electrifying homes and com-
mercial buildings using existing 
technologies. These estimates 
of economic potential will not 
be realized without appropriate 
government policies. 

Although the election makes 
it appear we are divided on 
many issues, to harness these 
opportunities, both sides of the 
aisle – states and feds will need 
to incentivize utilities to work 
closely with customers to decar-

bonize consumption. Among other items, together they can 
institute tax credits and surcharges, develop new cost-benefit 
tests to support utility investments in electrification, and mandate 
dynamic pricing. 

Decarbonizing consumption is not just about technology – it 
is also about human behavior. Without implementing the policies 
discussed in this article, decarbonization of consumption will 
remain a distant dream. m
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one accepts the science on climate change) and resilience (if one 
doesn’t necessarily) represent a set of strategies for minimizing 
the damage caused by natural disasters and for quickly restoring 
infrastructure – both grid and community – that is damaged.

Ideally, resilience strategies will minimize the negative con-
sequences, shorten the recovery time, and ultimately leave the 
assets and services more resistant to future risks. Making our 
electric power system less vulnerable to disruption and easier to 
reboot can make sense on financial, broader economic, social, 
and environmental grounds.

So why is it so hard? First, there are no commonly accepted 
planning objectives for power sector resilience and no common 
measures. This absence of clear markers makes it hard to value 
proposed investments in resilience.

Second, making the existing grid more resilient by hardening 
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